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Design, manufacturing and performance test of restorated
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ABSTRACT

Airplane Buhwal is the first light airplane which is designed and made in South
Korea. Restoration of airplane Buhwal is designed based on the one made by Korean
Airforce in 2004 but there are some changes also. It uses aluminum main wing,
electronic indicator, BRS(Ballistic recovery parachute) and black box for improved
performance. In this paper, for the restorated Buhwal, major design changes are
introduced, structure, aerodynamic and stability analysis are reviewed and improved
performances which is proven through flight test are shown. This study will be a big

help for domestic light airplane development.
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Fig. 1.

Airplane Buhwal(1953)
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Fig. 2. Restoration of Airplane Buhwal(2011)
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Fig. 3. Three view diagram of airplane Buhwal

Table 1. Basic configuration of Airplane Buhwal
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(@) CFD mesh (b) Analysis Result
Fig. 4. CFD Analysis Result from FLUENT

A3 »B59 3 S4e A U4 @O
, HEE 23 Agnae Fa57] 64
1A & 5 99d FE 542 A58 o
ARz MYLEY £2F L IPAL A%

I SRS

t RB5o) 3Y SHL SASA AT
HE Resh Aok mekd 28 F4 R
o e FENEL ool ¥R} 23 9
%9 ¥ 542 PFARE Aol Bas

SR [T R R R R =)
QL

Figure 5= #2835 JI&Ad 4 Edo|th
242 fs) 2AR B8e 7xE AFEe
Hoto] FEHQ destE Fote] AAsdth
AN (A, F2mst EFA(EE, 47
oNE &R FIARAS A ofeE FE
AFR A7) (0.9mx09m)E w#3ste] HA F4

1

9] 20:1 Scale 33“‘(/\344
st FE52 34m/s (UFskE 01)°lH, EWE
AE OH FAFTHSE MAC
Aerodynamic Chord)®] 26.8%= 3T}
2.1.3 AAAE o| 88t 3N
AAA(Advanced Aircraft Analysis)¥E v]=¢]
DARcorporationAt7} 71s 337 7d A A&
ZzaHolth. CATIA A7 =Wz TF oy

2 JF07 AAA T2 IS Edte Ty A

Table 201] NACA 4412 98 < 7HA e B&5
—7,‘— 2712l AAA, DATCOM % CFD 3| Z23%=
w3t Table 3L HA7|A
DATCOM, CFD ¥ F&439 39 a4 24
;EE‘r

Aoz gadEr

ol A T4 A A= 4 T
Aol A=t 7T, olZ <lEl e %—7}011
3t AHEMES] FFo] A YHEUHA F=

Ao g FerHET

Aoy WY -15~15%04 wrgzto] uw
g FEAFs "ol sl we 4g 9

FgEAF7E 718, 53] AHARUE AFe
=

W&t AA JelskthFig 7-8]. Fig. 9% @

Table 2. Main wing C_ data comparision

Clo, Clo ClLa ClLa
(Flap 0°) | (Flap 30°) | (Flap 0°) | (Flap 30°)
AAA 0.3065 | 0.7738 | 50427 | 5.1584
DATCOM | 0.2990 - 4.7740 -
CFD 0.3681 - 5.0611 -

Table 3. Airplane C. data comparision

Clo,clean Clo ClLa ClLa
(Flap 0°) | (Flap 30°) | (Flap 0°) | (Flap 30°)
0.7738 5.1584
AAA 0.3065 (Flap 45°) 5.0427 (Flap 45°)
DATCOM| 0.4250 | 0.8620 | 6.1592 | 6.0162
CFD 0.4093 | 0.7949 | 5.1219 | 4.8665
W/T 0.5655 0.7618 4.6870 4.4304
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Fig. 10. CATIA Model
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Fig. 11. MSC NASTRAN analysis result
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Table 5. Change of C.G

xS 1752.1mm, AAA°lA AXE  EA
(%mac)e 23.6%°1H, A3 FATAHE 23.7%

2 79 YAIGE RS FAT & ARG
DATCOM 23, F54% 23 % 6DOF

Table 4. Measured C.G Location

Weight CG POINT (mm)

(kg) X Y

Empty 495 18205 18.1

Weight : :

Fuel 437 947.8 -0.5

Pilot 77 1769.3 0.0

Total 615.7 1752.1 14.5

CG Point(%mac)

23.7

o EAHEA
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Table 6. AAA analysis result

Take off Take off Field Length 294m
Distance Take off Ground Run 115m
Air Distance 181m
Landing Landing Ground Run to 68m
Distance Zero Speed
Landing Distance 249m
Landing Stall Speed 56.9km/h
Stall Speed| Take off Stall Speed 64.5 km/n
Clean Stall Speed 83.6 km/n
Max. Cruise speed 225.4 km/h
Rate of Climb 7.6m/s
Rate of Descent 25 m/s
Glide Gliding Time 33min
Glide range 50km
2.6 MEAIAH MHA
2.6.1 HEEA
25 d¥e FHAFFEA golo] 74
6.00-6 4ply =2, ©] 7% Hd} 3tF°] 1150 lbs _E'a
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Table 7. Flight test result

Test Test list
date Flight plan Flight test result
1.Steering tube and
13 FT altitude Ludder response to
- eavy
o2 | 11 21Emp up/40 KTS 2.Using a rapid
= .Low speed d ith
X4k | /06 | Adverse Yaw adverse yaw wit
= | /15 check aileron late, Rudder
=T can be
3'5#2'& %ﬂ;\:’;’( complementary.
3.No effect at less
than 50KTS
1.Level 5000 FT
AGL
2.Low Speed
oV o e 1.2000 FT Level Of
™1 (65KTS) 2.Flight controller
Test | /06 3.Svstern check
Flight | /20 'Oéeraﬂo . 3.Engine check
check 4.Pre Still check
4. Landing
Practice &
Evaluation
1.Level 5000 FT
MSL 1.1000 FT Level Off
2.Basic Stability & |2.Cruise Speed
2" | 11 | Control Check Check (4400RPM
Test | /06 | 3.Flight #1 plan -70KTS)
Flight | /21 check 3. Flap Operation:15°,
4.75% power 30°30°-> 45 KTS
cruise check flight stability
5.Flap Operation
1.Dynamic Stability| 1.Power On Stall :
30 Check 3th no Buffet
Test 11/06/| 2.Pwer On Stall |2.Axis of ordinates
Flight 28 Check _ and cross stability
3.Flap Operation [3.5000 - 5500 FT
Check MAX RPM

Fig. 20. Flight test of Airplane Buhwal
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